Introduction.
2) the ovaries seem quiescent during the few months after spawning since their weight and appearance remain constant. The length of this resting period can vary according to several factors which may be of internal or environmental origin ; 3) ovarian weight increases considerably, corresponding to the rapid, synchronous vitellogenic growth (mainly due to yolk accumulation) of a fixed number of oocytes ; 4) ovarian weight remains constant over a long period of post-vitellogenic stasis ; the growth of full-grown occytes is over before winter and the animals enter hibernation with a complete stock of future eggs. In contrast, the reproductive activity of many amphibians living in rainy tropical regions is said to be acyclic or continuous since adults are in breeding condition throughout the year (Inger and Greenberg, 1963 ;  Inger and Bacon 1968).
The pattern of the reproductive activity of Xenopus laevis is not totally clear (Deuchar, 1975) . According to seasonal variations in ovarian weight, culminating in July, it seems obvious that there is only one breeding season which extends over several months from July-August to November-December (Gitlin, 1939 ; Brown, 1970 (Dumont, 1972) . As outlined recently by several authors (Tokarz, 1978 ; Jones, 1978) , very few observations concerning the organization and functioning of the Xenopus laevis ovary have been published, and this lack of information could hamper the biological interpretation of well-described molecular events.
The present paper presents a quantitative description of the onset of the activity of the adult Xenopus laevis ovary during the second year of life since we have previously demonstrated (Callen et al., 1980b) (Jorgensen, 1973 (Jorgensen, a, b,1974 (Jorgensen, , 1975 Billeter and Jorgensen, 1976 Callen et al., 1980b) (Gurdon, 1968 (Dumont, 1972) and pooled in homogeneous size classes (size interval : 100 11m). The numbers and dimensions of the oocytes were estimated directly under a binocular lens using a micrometer eye-piece.
In order to obtain the absolute number of previtellogenic oocytes in the ovarian lobes, the envelopes of fixed half-lobes were hand-cleaned of all follicles having a diameter larger than 250-300 11m and then mounted in water between a slide and coverslip. The outline of these flattened envelopes was drawn on millimetric paper at a 10/1 scale and their whole surface estimated by a planimetric method. These preparations were then observed with a microscope and all the oocytes contained within a standard field of known area (3.9 mm 2 ) were counted.
The whole surface of the lobe was scanned and since contiguous fields were successively analysed, we could calculate significant mean oocyte density. It has been shown (Callen et al., 1980b) (29) and (2) In a previous paper, we suggested that previtellogenic oocytes constitute a large sex cell reserve in the ovaries of adult females (Callen et al., 1980b) ; in the present work, the sexual population in growing or adult animals was directly measured. The mean value (240 000-250 000 diplotene cells) appeared to be independent of animal age and this stock was constituted as early as the end of the first year of life ; 20-25 % of these cells were vitellogenic and about 6-7 % were large oocytes (15 000-16 000 cells larger than 1 200 11 m in type E females).
Such a quantitative analysis in female amphibians has only been conducted in one other anuran species (Bufo bufo) by Jorgensen (1973a, b ; . A large pool of previtellogenic oocytes (about 40 000) is established in wild Bufo females a few months after metamorphosis, largely before sexual maturity is attained (during the third year) ; this pool is so large that it appears to be constant throughout adult life (Billeter and Jorgensen, 1976) . Since 3 000-4 000 eggs are laid annually, it appears that in the toad, as in Xenopus, the total number of ovarian follicles corresponds to several years of egg production, even in immature females.
The size frequency distribution of Bufo previtellogenic oocytes is similar to that described for Xenopus (Callen et al., 1980b) ; the largest cells in this population are about 500 11m in diameter (Jorgensen, 1973b) , whereas in Xenopus they reach only 400 pm. Moreover, the weight increase of the ovaries during their early growth phase is mainly due to an increase in the number of previtellogenic oocytes that, one after the other, reach a diameter of 300 11m and then remain in that state (Billeter and Jorgensen, 1976) ; this also holds true for Xenopus since we observed that (1) « the size of the young ovary increases significantly without increase of the diameter of the largest previtellogenic cells : 150 11m » and (2) the growth of these previtellogenic cells is biphasic, the first rapid growth phase spanning only 1.5 months (Callen et al., 1980a,b) . In summary, oocyte growth is very similar in both wild Bufo females and in laboratory bred Xenopus females and occurs in two phases : it is first rapid and then slow, leading to the early onset of a large previtellogenic pool in the ovaries ; later, the oocytes progressively escape from this pool throughout another biphasic period of vitellogenic growth (Callen et al., 1980b ; Callen, 1984 (Mizell, 1964 ; Smith, 1955 ; Jorgensen, 1973a) ; in Xenopus leavis this value reaches 31 % (Gitlin, 1939 (Callen et al., 1980b) and (2) (Mizell, 1964 ; Smith, 1955 ; Jorgensen, 1973a) . In spite of differences between the two ovarian patterns, the occurrence of a final period of slow growth at the cellular level is observed in both Xenopus and Bufo. This might be important for complete oocyte differentiation in order to prepare future maturation. In summary, the ovarian pattern we describe for Xenopus laevis appears to be similar to that of temperate climate cyclic anurans. On the contrary, oogenesis is classically presented in this organism as a continuous and asynchronous process, leading to the existence of oocytes in all developmental stages at all times of the year, with a balance between oogonial production and atresia (Dumont, 1972 ; Wasserman and Smith., 1978 ; Keem et a/., 1979 Dumont, 1972 ; Callen, 1984) . As demonstrated by Jorgensen (1974 Jorgensen ( , 1975 4. Atresia and oogonial proliferation.
The ovaries of a one-year old, laboratory-bred Xenopus laevis female contain a number of oocytes equivalent to 18-20 clutches ; a similar observation was made by Jorgensen (1973a Jorgensen ( , 1975 (Callen et al., 1980b) . These observations raise two important questions with respect to the reproductive process in amphibians : does atresia affect this large stock of small oocytes, a balance being maintained between atresia and oogonial multiplication and, if not, is there any classical oogonial proliferation in this group ?
Atresia is believed to be rare for small oocytes (Barr, 1968 ; Guraya, 1969) , and the factors leading to atresia in large oocytes (hypophysectomy, starvation) leave the former population intact (Smith, 1955 ; Jorgensen, 1973a) . In normal conditions, large atretic follicles are only produced by mature oocytes left behind in the ovary after spawning (Lofts, 1974 ; Tokarz, 1978 ; Jones, 19781 (Jorgensen, 1973b ; Billeter and Jorgensen, 19761 . As a matter of fact, these cells (350-650 pm in diameter) were considered as previtellogenic only because they could not be stimulated to rapid vitellogenic growth by gonadotropins (Jorgensen, 1973a) . In Xenopus, we know that small stage II oocytes (300-450 11m) which have just entered vitellogenesis (1) do not grow rapidly (Callen et aL, 1980b) , (2) (Callen et al., 1980a Heusser (1968) and Jorgensen (1975 (Franchi et al., 1962 ; Jorgensen, 1973a ; Lofts, 1974 ; Tokarz, 1978) . This concept implies that there is an exact balance between oocyte loss due to laying and annual oocyte production resulting from oogonial mitoses.
Lastly, it is widely accepted that each oocyte takes 3 years to differentiate, the pattern being the same for all oocytes throughout a female's life-time (Grant, 1953 ; Smith, 1955 ; Wischnitzer, 1966 (e.g. Gaupp, 1904, cited in Smith, 1955) ; some of these should now be reinterpreted (those of King, 1908 or Humphrey, 1931, cited in Franchi et al., 1962) . More recently, Mizell (1964) and Miller and Robbins (1954) claimed that periodic oogonial proliferation does exist in amphibians but they did not give any cytological evidence of this. The presence of active oogonia in adult Xenopus females will be very difficult to demonstrate since only 5 % of the total number of cells of a steady-state ovary (about 300 per lobe) would be generated by oogonia each year ; actually these small new oocytes 15-20 pm in diameter would be difficult to recognize among the rest of the population.
On the contrary, biochemical and cytological results obtained recently on green water frogs (Rana esculenta, R. lessonae, R. ridibundaJ strongly suggest that after the first hibernation of the froglets, there is no more oogonial multiplication, and there is none in any of the adults analysed so far (Tunner, 1980 ; Tunner and Heppich, 1981 
